Objective This article reports a case of arteriovenous malformation of the face and upper lip. It discusses the diagnostic aids, surgical treatment and the results obtained. Methods A vascular malformation with Arterio venous shunts of the left cheek and upper lip was treated by surgical excision in a young 26 year old patient. Ligation of the feeding vessels followed by surgical excision has been discussed. The lesion was approached through modified Weber Fergusson incision with extension into contralateral lip. Follow up Secondary cosmetic correction was done two months postoperatively. In a one year, there was no recurrence of the arteriovenous malformation with acceptable cosmetic results. Conclusions A combined treatment including ligation of feeding vessels and surgical excision has been effective and safe in this patient. It was done due to cost factors, and inavailability of embolization facilities.The location and extent of a vascular malformation should dictate the preoperative investigations, surgical procedure and subsequent outcome.
Introduction
Vascular anomalies are a group of lesions derived from blood vessels and lymphatics with widely varying histology and clinical behaviour. They constitute the most common congenital abnormalities in infants and children. James Wardrop, a London surgeon, first recognized the differences between true hemangiomas and the less common vascular malformations in 1818 [1] . Despite Dr. Wardrop's work, descriptive identifiers such as Strawberry hemangioma and salmonpatch continued to be used until the 1980s. This terminology did not correlate with the biological behaviour or histology of these lesions. In 1982, Mulliken and Glowacki greatly advanced the field by introducing a biological classification which differentiated vascular lesions into two distinct entities: hemangiomas and vascular malformations [1, 2] .
An arteriovenous malformation of face/scalp is an abnormal fistulous connection between the feeding artery and the draining veins without an intervening capillary bed within the subcutaneous layer. The draining veins are grossly dilated and tortuous and may show variceal dilatation [3] .
The biological classification of the vascular anomalies proposed by Mulliken et al. is based on cellular turnover, histology, natural history and physical findings. It clearly separates hemangiomas of infancy (tumors with an early proliferative and later involuting stage) from vascular malformations: capillary, lymphatic, venous, arterial and combined [4, 5] .
The diagnosis of this group of lesions primarily depends on the history of the lesion and the clinical presentation. Radiographic evaluation may be helpful in determining the exact extent, location and flow dynamics of some lesions.
A 26 year old male patient reported to the department with the chief complaint of a large swelling in left cheek and upper lip and wanted to get it corrected. The swelling was noticed by his parents at the age of 4 years, which was the size of a peanut.
The patient underwent multiple treatments including intralesional sclerotherapy and surgical excision for the same in the past at other centers with failures.
When the patient reported to the department, the lesion measured 6.5 cm measuring from the infraorbital region to the commissure on left side of face and 7.5 cm from the anterior border of the masseter to contralateral philtral line.
The thickness of the lesion was variable with maximum thickness of 2 cm in the region of the upper lip. The overlying skin appeared normal over the swelling and multiple intraoral mucosal telengetasia were visible (Figs. 1, 2 ).
On palpation, no pulsations were felt and on auscultation no bruit was heard. Stone hard nodules were palpated on the superficial aspect of the lesion, suggestive of phleboliths Postural variations in the size of the lesion were noticed. There were few episodes of spontaneous hemorrhages in the past intraorally.
Work Up
The patient underwent surgery as the principle modality of treatment. Computed Tomography (CT) with contrast and angiography was done.
Post contrast helical CT of face was performed in angio graphic mode. Venous and delayed phases were also obtained. 3D-MIP and VR reconstructions were performed, which showed lobulated lesion in the left cheek area with phleboliths and had vascular supply from left facial artery, transverse facial branch from left superficial temporal artery and few branches from left internal maxillary and right facial arteries (Figs. 3, 4) .
Although MRI has a major advantage over CT or angiography in evaluating vascular malformations, but its cost and limited availability can be prohibitive to its use. In The surgery was planned in two phases, in the first phase ligation of left facial artery and vein, the left superficial temporal artery and vein, the left external jugular vein, the right facial artery was performed. This resulted in decrease in the blood volume and shrinkage of the lesion by 2 cm in overall dimensions.
There is always the risk of development of collaterals, however due to inability of the patient to come for surgery within 48 h of the first procedure, there was a delay of ten days, later the patient underwent surgical excision. One unit of blood was transfused before the surgery and one unit intraoperatively.
The lesion was approached through modified Weber Fergusson incision with extension into contralateral lip. Intraoperatively dilated vascular channels were seen along with dilated thrombosed veins containing phleboliths. Only minor bleeding was encountered and the entire lesion could be excised (Fig. 7) . In this patient, the lesion was noticed soon after birth. After removal of the lesion, the skin was closed as it was before, which resulted in excess tissue in relation to his left upper lip, giving the appearance of drooping left side upper lip (Figs. 1, 2) .
The patient's chief complaint, was the correction of his upper lip, which required a surgical correction for the scar present on contra lateral upper lip using Z plasty and lip lift for the correction of drooping left side upper lip (Figs. 8,  9 ). In the postoperative second month, secondary cosmetic correction was done. The patient was reviewed after 12 months, there was no recurrence of the lesion, although further follow up is required in these cases. There was no significant blood loss, the overlying skin was left intact. A corrective surgical procedure was performed to achieve acceptable aesthetic outcome (Figs. 10, 11 ).
Discussion
Numerous attempts to understand, classify and treat these lesions have met with unpredictable outcomes. The classification proposed by Mulliken and Glowacki differentiated this group of lesions into the biologically active hemangiomas and inactive vascular malformations (Table 1 ) [1] . Classification led to improved understanding of the behaviour of these lesions. Timing of treatment could be based on a scientific understanding of the lesion's biological behaviour rather than clinical appearance or the surgeon's sense of gestalt [1] . Vascular malformations are less frequently seen in about 0.5% of all new borns. These lesions result from abnormal blood/lymphatic vessel morphogenesis. Histologically vascular malformations are characterized by normal endothelial cells and normal number of mast cells throughout their history. They are present at birth, but may not become clinically apparent, until late infancy/childhood. Under the influence of hormones, trauma, sepsis, changes may occur. Their growth is commensurate with that of the patient and they do not involute [4, 5] .
Congenital vascular malformations exhibit a variety of anatomical and histological appearances. Vascular malformations localized to the face are the most embarrassing for the affected individuals, as they cannot be camouflaged by clothing. Today, it is obvious that attempting to restore or at least improve the disfigurement requires a multidisciplinary approach [2, 6, 7] .
Diagnosis of vascular malformations depends on precise identification, accurate history, Physical examination and the proper use of imaging. Advances in imaging have led to the unnecessary exposure of many lesions. Grey scale ultrasound and Doppler analysis are useful in defining whether the lesion is solid or cystic and in establishing the flow dynamics of a lesion [1] .
Vascular malformations are classified as either low-flow or high-flow (arteriovenous malformations) according to the flow dynamics of the lesion, which also helps in selecting the form of treatment. In 1993, a complementary classification scheme was developed by Jackson and colleagues based on flow characteristics, which has evolved to divide vascular malformations into high-flow lesions (AVMs and fistulae) and low-flow lesions (VMs and LMs). Based on the lesion predominant cavity size, LMs have since been further divided into macrocystic, microcystic, and mixed varieties. In 1996, The International Society for the Study of Vascular Anomalies (ISSVA) arrived at a Mulliken-based nosological consensus that forms current vascular anomaly classification Framework [8] (Table 2) .
In low-flow lesions, sclerosant therapy can be extremely effective, either alone, in small lesions, or combined with surgical resection or embolization, in larger lesions.
Preoperative embolization and surgical excision are the treatment of choice in high-flow malformations [6] . The majority of malformations are noted at birth, have a tendency to grow during puberty, and do not involute [6, 9] .
Even if successfully treated clinically, low-flow vascular malformations can recur and patients should be counseled to contact the radiology service with concerns. In the case of high-flow lesions, multiyear increasing interval sonographic assessment is suggested to monitor for possible recurrence [8] .
In evaluating vascular malformations, MRI has a major advantage over CT or angiography in differentiating hemangiomas from the surrounding structures, but its cost and limited availability can be prohibitive to its use. In this patient, imaging is restricted to CT with contrast for cost reasons. Before the technical advances in the field of endovascular therapy, the treatment of vascular malformations was primarily reliant on surgical excision or ligation of feeding arteries [9, 10] . However, surgical excision alone poses several problems: (i) the risk of hemorrhage, which can be fatal; (ii) the difficulty in assessing the extent of the lesion resulting in extensive surgical intervention, as the entire fistula often has to be removed to avoid recurrence; (iii) the possibility of recurrence starting from the dormant shunts localized far from the central nidus; and (iv) the anatomic, functional and aesthetic restoration [11] . Excessive bleeding at the time of surgery generally leads to failed resection.
With the advent of endovascular treatment techniques and new embolic agents, embolization has become the treatment of choice for these lesions. Transarterial and transvenous embolization has been used as an adjunct to surgery.
Recent developments in the design of micro catheters and distal navigation techniques have made possible the catheterization of feeding arteries close to the nidus.
In cases of cirsoid aneurysm or AVM of scalp and face, direct puncture embolization with NBCA, absolute alcohol, a metallic thrombogenic coil has been reported [12] .
Vascular malformations can also be directly punctured with ''skinny needles'' Embolizing agents of low viscosity, such as cyanoacrylate can be directly injected. An embolizing agent that expands during polymerization like polyurethane foam might be particularly suitable for this application. Particulate agents such as ivalon or gelfoam could perhaps be embolized in powder form through ''skinny needle'', but, in most AVMs large arteriovenous shunts would lead to significant pulmonary embolization.
Larger gelfoam and ivalon particles could not be injected through this needle. Absolute alcohol could be easily injected and may be an excellent sclerosing agent for AVMs [13] . Selective embolization as a single treatment modality is rarely successful with high flow anomalies because of rapid establishment of new pathways of flow. Ligation of main feeder vessels is also forbidden due to low success rates and its elimination of access for future embolization [5, 14, 15] .
When embolization is used, surgery is carried out within 24-48 h to prevent the development of collateral blood supply.
The use of temporary control (ligation) of the ECA instead of presurgical embolization has proven effective in reduction of blood flow to the lesion, allowing effective excision with minimal blood loss [1] .
Sclerotherapy with various agents, including ethanol, sodium tetradecyl sulphate (STS), polidocanol, ethanolamine, ethibloc and OK-432, is a well-known treatment for low-flow vascular malformation. Sclerotherapy is effective for small or medium-sized lesions; for large lesions, surgery is generally required, in addition to sclerotherapy, to yield a stable and reliable result. Additionally, STS or fibro-vein is not available in many countries. Ethanol has a significant complication rate of 10-15%, including skin necrosis, neuropathy, haemoglobinuria and cardiovascular collapse. Embolization with glue may result in various complications, such as ischemia of the adjacent normal tissue, skin necrosis and non-targeted embolization [16] .
In this patient, there was a risk of development of collaterals due to prolonged time taken between the first two surgeries, due to unavailability of the patient, however it was possible to excise the lesion without significant blood loss.
Conclusion
In conclusion, a combined treatment including ligation of feeding vessels and surgical excision has been effective and safe in this patient. It was done due to cost factors, and inavailability of embolization facilities. It required the patient to undergo three surgical procedures. Proper management depends not only on the biologic behaviour, but also on the site of anatomic presentation. There are other proven and efficient methods like the use of intraoperative control of branches of ECA. The use of alternative therapy such as embolization and sclerotherapy and surgery alone have a limited role in treating vascular malformations.
